The reaction between oligomeric alkaline earth metal tetramethylheptanedionates [M(thd)2] m (M = Sr, Ca) with 2-methoxyethanol, yielded the adducts |M(thd) 2 (Me0C 2 H 4 0H)] m [M = Sr (1), Ca (2)] which were characterized by elemental analysis, IR and Η NMR spectroscopy. Compound 1 has been characterized by single crystal X-Ray diffraction as a dimer [Sr^,h 2 -thd)(r| 2 -thd)(Tl 2 -MeOC2H 4 OH)]2. The Sr-0 bond lengths spread over the range 2.390(7)-2.755(8) A, the order of variation being Sr-O(thd) < Sr-O(OH) < Sr-0(0CH 3 ). Thermogravimetric analysis data and volatility are discussed for both compounds.
INTRODUCTION
Strontium and calcium enter in the composition of numerous electroceramicssuch as high Tc superconductors (La 2 _ x Sr x Cu0 4 , 1 Pb 2 Sr 2 LnCu 3 0 8 . x , 2 E^S^CaC^Os+x, 3 Bii. x Pb x Sr2Ca2Cu 3 0y, 4 Tl 2 Ba2Ca 2 Cu30 x ...) their buffer layers (SrTi0 3 ) and other speciality electronic materials ((Ba,Sr)Ti0 3 for DRAM application). 6 Metal Organic Chemical Vapour Deposition (MOCVD) is one of the best method for obtaining thin films of high quality. This technique requires volatile and thermally stable precursors, ß-diketonates are generally convenient molecular oxide precursors 7 but the number of volatile strontium and calcium ß-diketonates which have been fully characterized is still quite limited. 8 9 Since the coordination number of alkaline earth metals can be high, the possibilities to form oligomeric complexes are numerous. A mean to avoid extensive association, which can reduce volatility, is to use bulky ß-diketonate ligands and chelating Lewis bases (nitrogen or oxygen donor for hard metal such as strontium) for decomplexation.
Herein, we wish to describe the synthesis and the characterization of calcium and strontium 2,2,6,6-tetramethylheptane-3,5-dionate complexes with 2-methoxyethanol. The molecular structure of [Sr^^2-thd)^2-thd)^2-MeOC 2 H 4 OH)] 2 will be reported. Their thermal behaviour will also be discussed. Vol 20, No. 10, 1997 Synthesis, Characterization and Thermal Behaviour of Calcium and Strontium 2, 2, 6, 5 2 A crystal of 1 obtained from the reaction medium was mounted onto an Enraf-Nonius CAD-4 automatic diffractometer. Unit cell parameters and basic information about data collection and structure refinement are given in Table 1 . Accurate lattice parameters and orientation matrix were obtained from least-squares refinements of the setting angles of 25 well-centred reflections. The intensities of three standard reflections monitored every hour showed no decay. Corrections for Lorenz and polarization effects were appl ied.
Computations were performed using the PC version of CRYSTALS. 10 Scattering factors and corrections for anomalous dispersion were taken from reference 11. Solution of the structure was accomplished using direct methods (SHELXS) 12 and standard Fourier techniques. Some C atoms of the terbutyl groups were disordered. The disorder treatment for each of these terbutyl groups was as follows, in a first step all Fourier peaks were introduced and their coordinates and occupation factors were refined with an overall isotropic thermal parameter (the total occupation factor being that required by the molecular formula); then, the occupation factors were fixed at the obtained values and the thermal parameters were allowed to vary in next refinements. All non-hydrogen atoms were refined anisotropically except three of the disordered C which were left isotropic. Hydrogen atoms were calculated for the non-disordered carbons and included as fixed contributors in the refinement.
Atomic coordinates, anisotropic thermal parameters for non hydrogen atoms, non essential bond distances and angles are available as supplementary material.
RESULTS AND DISCUSSION
Numerous barium ß-diketonate adducts have been reported as a means to acceed to a second, more stable and more volatile generation of barium oxide precursors. 8 The synthesis of calcium and strontium tetramethylheptanedionate adducts could allow as well to overcome the problem of stability over time reported for "Sr(thd) 2 " and "Ca(thd) 2 ". 13 The methoxyethanol adducts 1 and 2 were obtained by adding an excess of methoxyethanol (2 equivalents 18 The Sr-0 bond lengths spread over the range 2.390(7)-2.755(8) A, the order of variation being Sr-O(thd) < Sr-0(0H)< Sr-0(0CH 3 ), these distances are consistent with those reported.
14,21 " 23 . The Sr(l)-Ö(OMe) distance of 2.755(8) A is longer than that of Sr(l)-0(0H) (2.640(7) A) suggesting that the interaction of the metal with the hydroxyl group is stronger than with the ether group. No intra-or intermolecular hydrogen bondings are observed. The strontium atoms are 7-coordinated, their stereochemistry corresponds to a distorted pentagonal bipyramid. The Sr-O(thd) range from 2.390(7) to 2.612(6) A, as expected, the shorter Sr-O(thd) distances of 2.390(7) and 2.439(7) A (av. 2.415(2) A) are associated with the terminal thd Iigands, the Sr-O(thd) distances for the chelating/bridging thd Iigands lie in the range 2.492(7)-2.612(6) A (av. 2.551(9) A). The Sr-O bridge bonds are asymmetric with a variation of 0.120 A comparable to that of [Ba(thd) 2 (HOAr) 2 (THF)] 2 (0.163 A). 16 The Sr(l)-0(3)-Sr(l') angle is 104.59(2)°. The bite angles are 71.5(3)° forthe terminal and 65.3(2)° forthe bridging thd Iigands; the differenceis due to bridge formation; comparable variations are observed for [Ca(thd) 2 
Spectroscopic data
The Η NMR spectra of 1 and 2 in CDCh are dependent on the dilution indicating the presence of differentmolecular species. For concentrated solutions, only one type of thd and methoxyethanol ligands are observed as a result of rapid exchange between bridging and terminal thd (the exchange is slower for 2). For diluted solutions new signals appear for the methoxyethanol region and four types of thd ligands are observed suggesting dissociation. The behaviour of 1 in the presence of diglyme has been investigated since diglyme is a solvent used for aerosol assisted CVD. 25 The methoxyethanol ligand is displaced by diglyme and [Sr 2 (thd)4(diglyme) 2 (H-H 2 0)] (IR and 'H NMR evidences) is crystallized out quantitatively from an hexane solution of 1 containing ten equivalents of diglyme (solvents of commercial quality as for aerosol assisted CVD).
IR spectra of the heavier group 2 ß-diketonate complexes exhibit several strong absorption bands between 1650 and 1490 cm" 1 assigned to the v(C=0) and v(C=C) stretching modes. The comparison of the IR spectra of complexes 1 and 2 ( Fig. 2) suggests that 2 displays the same structure as 1. Generally when bridging thd ligands are present, an additional absorption band is observed around 1560 cm" ( 2 Their IR spectra show no absorption band in the 1550-1570 cm" 1 area (Table 4 ). These observations support the presence of bridging thd ligands for compound 2. The IR spectra of 1 and 2 exhibit also a broad absorption band at 3178 and 3280 cm" respectively, ascerting the presence of coordinated methoxyethanol (free methoxyethanol: 3420 cm" 1 ). TTieir characterizations were limited to TGA-DTA measurements (10°C/min with a N 2 flow of 200ml/min) and microanalysis. These complexes sublime without dissocation during the TGA experiment and leave only a small residue (= 7%).
CONCLUSIONS
The differencebetween the reactivity of SrH 2 and CaH 2 required two differentsynthetic routes which have yielded hydroxyl free tetramethylheptanedionate adducts. The coordinative saturation of the metal centre has been achieved by using a bidentate Lewis base and a bulky ß-diketone. The precursors obtained have interesting physical properties for MOCVD, they are air and moisture stable which makes them easy to handle, they are stable over time (one year) and thus easy to store in comparison to the uncomplexed compounds, 13 and they give after decomplexation volatile compounds. 
